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(57) Abstract: 



PROBLEM TO BE SOLVED: To provide a magnetic sensor capable of reading 
magnetism in the whole range of a detection range, heightening the 
magnetic pattern detection sensitivity even if a magnetic pattern array 
is changed, and preventing generation of a cross talk. 



SOLUTION: Element rows SI, S2 formed by arraying a plurality of magnetic 
resistance elements 3 along the crossing direction at a prescribed angle 
with the passing direction of an analyte 6 having the magnetic pattern 
15 are installed in the shifted state in the passing direction of the 
analyte 6. Each magnetic resistance element 3 in one element row has an 
array form wherein its magnetic induction region 10 overlap that of the 
magnetic resistance element 3 in the other element row in the passing 
direction of the analyte 6 so that the whole region where the analyte 6 
passes becomes the magnetic induction region in the array direction of 
the magnetic resistance elements 3. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] Each magnetic resistance element [ in / the element array 
which arranged two or more magnetic resistance elements along the 
direction which crosses at a predetermined include angle to the passage 
direction of the analyte which has a magnetic pattern is shifted in the 
passage direction of said analyte, and / in two or more successive 
installation ^^^^ / said one element array ] is a magnetometric sensor 
with which it is characterized by what is considered as the array 
gestalt with which a magneto induction field laps mutually towards said 
analyte passing to the magnetic resistance element in other element 
arrays. 

[Claim 2] The magneto induction field of each of each magnetic 
resistance element [ in / in a magnetometric sensor according to claim 1, 
said element arrays are two trains, and / one side of the element array 
of said two trains ] and the magneto induction field of each of each 
magnetic resistance element in another side of the element array of said 
two trains are a magnetometric sensor characterized by what is 
considered as the array gestalt which laps mutually in the direction 
through which said analyte passes. 

[Claim 3] It is the magnetometric sensor characterized by what said 
magnetometric sensor has the case in the magnetometric sensor according 
to claim 1 or 2, two or more individual receipt slots which contain two 
or more magnetic resistance elements of each which constitute said each 
element array in said case according to an individual are prepared, and 
each magnetic resistance element of each of said element array is 
contained for by said receipt slot classified by each. 
[Claim 4] It is the magnetometric sensor according to claim 1 
characterized by what said magnetometric sensor has the case in the 
magnetometric sensor according to claim 1 or 2, the common receipt slot 
which carries out the common receipt of two or more magnetic resistance 
elements which constitute each element array for said every element 
array in said case is prepared, and each magnetic resistance element of 
each of said element array is contained for by said each of each common 
receipt slot. 

[Claim 5] The predetermined include angle which the direction where a 
magnetic resistance element is arranged with said element array in a 
magnetometric sensor given in either of claims 1-4, and the passage 
direction of said analyte cross is a magnetometric sensor characterized 



by what is been a rectangular cross or the include angle which 
intersects perpendicularly mostly. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a magnetometric 
sensor and relates to the magnetometric sensor with which two or more 
magnetic resistance elements are arranged along the direction which 
crosses at a predetermined include angle in more detail to the passage 
direction of the analyte by which magnetic detection is carried out, for 
example, the direction which intersects perpendicularly. 
[0002] 

[Description of the Prior Art] With reference to drawing 7 , a 
magnetometric sensor 1 and the magnetic card 6 as analyte which should 
be detected by this magnetometric sensor 1 are explained. 
[0003] A magnetic card 6 has two or more magnetic patterns 15 which 
corresponded to the longitudinal direction of the detection side of a 
magnetometric sensor 1 so that it might meet in what was illustrated to 
drawing 7 . This magnetic pattern 15 is equivalent to the data recorded 
on a magnetic card 6. 

[0004] A magnetometric sensor 1 has two or more magnetic resistance 
elements 3 which have similarly arranged said magnetic pattern 15 
possible [ reading ] along with the longitudinal direction of the 
detection side. 

[0005] the time of a magnetic card 6 moving in the direction of arrow- 
head a of drawing 7 , approaching a magnetometric sensor 1, and passing 
through the detection side top — each magnetic resistance element 3 of 



a magnetoraetric sensor 1 — each — each magnetic pattern 15 of a 
magnetic card 6 — it is alike, respectively, magneto induction is 
carried out individually, and the detection output corresponding to the 
magneto induction is outputted. Each detection output of a magnetoraetric 
sensor 1 is given to the processing circuit which is not illustrated 
[ which carries out signal processing ], and the record data of a 
magnetic card 6 are processed by this. 

[0006] Array spacing of each magnetic pattern 15 in such a magnetic card 
6 and each magnetic resistance element 3 in a magnetoraetric sensor 1 is 
made predetermined relation, and it enables it to detect the data 
currently recorded on the magnetic card 6 with the gestalt of the 
magnetic pattern 15 with a raagnetoraetric sensor 1. 
[0007] When spacing between ****** raagnetic resistance eleraents was 
large and change arises at array spacing of the magnetic pattern 15 in a 
magnetic card 6, correspondence relation with the raagnetic resistance 
eleraent 3 in the raagnetic pattern 15 and raagnetoraetric sensor 1 is 
broken down, and it becomes impossible for a raagnetoraetric sensor 1 to 
detect the raagnetic pattern 15 of a raagnetic card 6 correctly in such 
structure. 

[0008] Then, the applicant for this patent has already proposed the 
raagnetoraetric sensor which can detect each raagnetic pattern certainly in 
JP, 5-332703, A, even if array spacing of a raagnetic pattern is changed in 
this way. 

[0009] As drawing 7 shows, near the center section of the whole surface 
used as the detection side of a case 2, this magnetoraetric sensor forras 
the long slot 20 where a long side meets in a case 2 and this direction, 
and arranges and consists of gestalten which adjoin each other so that 
this long slot 20 raay be rautually contacted on the direction straight 
line of a long side in two or raore raagnetic resistance eleraents 3. 
[0010] In arranging so that spacing of the raagneto induction section 10 
in each adjacent raagnetic resistance eleraents 3 and 3 and ten corarades 
raay becorae narrower than the width of face of the raagnetic pattern 15 at 
this tirae, even if the raagnetic pattern of a raagnetic card is changed, 
it is expectable to detect that raagnetic pattern. 
[0011] 

[Problera(s) to be Solved by the Invention] By the way, in order that an 
applicant for this patent raight aira at araelioration of the above- 
raentioned raagnetoraetric sensor, he repeated research further and found 
out the technical problem explained below about the magnetometric sensor. 
[0012] As drawing 4 shows, the magneto induction section 10 of each 
magnetic resistance eleraent 3 used for the above-raentioned raagnetoraetric 



sensor 1 is installed in a longitudinal direction side by side, where 
series connection of two or more unit magnetic force sencors j is 
carried out, it constitutes the admiration magnetic body trains 14a and 
14b, further, separates predetermined spacing mutually forward and 
backward, and forms the pair of these admiration magnetic body trains 
14a and 14b on a substrate 17. 

[0013] However, in each magnetic resistance element 3, as shown in 
drawing 4 , since there is no structure which carries out a 
magnetosensitive ^^^^ magnetoelectric conversion, in the field between 
the edge in the longitudinal direction of the magneto induction section 
10, and the edge section in the longitudinal direction of a substrate 17, 
the field is the non-[ magnetic ] influence field L which cannot detect 
the magnetic pattern 15. 

[0014] Therefore, when this magnetic resistance element 3 is arranged by 
the longitudinal-direction single tier like the above-mentioned 
magnetometric sensor, the non-[ magnetic ] influence field L of the non- 
[ magnetic ] influence field L of a magnetic resistance element 3 (for 
example, a non-[ magnetic ] influence field is generated by die length 
of about 125 micrometers), this magnetic resistance element 3, and the 
adjacent magnetic resistance element 3 will be totaled, and the fairly 
big non-[ magnetic ] influence field H (refer to drawing 7 ) will be 
formed. 

[0015] On the other hand, modification of the correspondence physical 
relationship of array spacing of the magnetic pattern 15 of a magnetic 
card 6, and a magnetic pattern and a magnetic resistance element 3 
generates what shifts to the broken-line location which does not carry 
out a right pair from the continuous-line location as for which the 
location of the magnetic pattern 15 in a magnetic card 6 carries out a 
right pair to the magneto induction section 10, for example, as shown in 
drawing 7 . Consequently, there is a possibility that the detection 
output of the magnetic pattern by the magnetometric sensor may decline, 
and detection sensibility may become low. 

[0016] Moreover, when it approaches so that it may straddle between the 
magnetic resistance elements to which a magnetic pattern adjoins a 
longitudinal direction since the magnetic resistance element is arranged 
by the longitudinal direction single tier of a detection side in the 
case of this magnetometric sensor, the so-called cross talk with which 
the detection output to the same magnetic pattern is given to 
coincidence from each of both magnetic resistance elements in a 
magnetic-card data-processing circuit occurs, and fault is caused to 
processing of the record data of the magnetic card in this processing 



circuit. 

[0017] Therefore, this invention makes it for magnetic pattern detection 
sensibility to be raised and to make it said cross talk not occur, even 
if it makes reading of the MAG possible in all the range of the 
detection range and there is array modification of a magnetic pattern 
the technical problem which should be solved in the magnetometric sensor. 
[0018] 

[Means for Solving the Problem] This invention is characterized by 
shifting the element array which arranged two or more magnetic 
resistance elements along the direction which crosses at a predetermined 
include angle to the passage direction of the analyte which has a 
magnetic pattern in the passage direction of said analyte, and making 
each magnetic resistance element in said one element array into the 
array gestalt with which a magneto induction field laps mutually with 
two or more successive installation ^i^^*^ towards said analyte passing to 
the magnetic resistance element in other element arrays. 
[0019] The magneto-induction field of each of each magnetic resistance 
element in the element array of two or more trains which have been 
shifted and arranged in the passage direction of analyte according to 
this invention can detect the magnetic pattern, even if it compares and 
array spacing of the magnetic pattern of analyte is changed, since all 
the fields through which are considering as the array gestalt which laps 
mutually in the direction through which analyte' s passes, and analyte 
passes in the array direction of a magnetic resistance element turn into 
a magneto-induction field. It seems that therefore, neither the fall of 
a detection output nor the fall of detection sensibility is caused. 
[0020] Moreover, since said each element array is predetermined ^Jl^^l^^l^^Jl^ 
carried out to said detection direction and is prepared, it is lost that 
the cross talk with which the magnetic resistance element of each 
element array detects analyte to coincidence occurs, and detection of a 
magnetic pattern can be ensured. 

[0021] This invention is desirable, said element arrays are two trains 
and the magneto induction field of each of each magnetic resistance 
element in one side of the element array of said two trains and the 
magneto induction field of each of each magnetic resistance element in 
another side of the element array of said two trains are made into the 
array gestalt which laps mutually in the direction through which said 
analyte passes. 

[0022] In this case, even if array spacing of the magnetic pattern of 
analyte is changed, while that magnetic pattern is certainly detectable 
and becoming structurally easy, it can constitute from element arrays 



being two trains in a compact. 

[0023] This invention is desirable, said magnetometric sensor has the 
case, two or more individual receipt slots which contain two or more 
magnetic resistance elements of each which constitute said each element 
array according to an individual are established in said case, and each 
magnetic resistance element of each of said element array is contained 
by said receipt slot classified by each. 

[0024] This invention is desirable, said magnetometric sensor has the 
case, the common receipt slot which carries out the common receipt of 
two or more magnetic resistance elements which constitute each element 
array is established in said case for said every element array, and each 
magnetic resistance element of each of said element array is contained 
by said each of each common receipt slot. 

[0025] The predetermined include angle which this invention is desirable 
and the direction where a magnetic resistance element is arranged with 
said element array, and the passage direction of said analyte cross is a 
rectangular cross or an include angle which intersects perpendicularly 
mostly. 
[0026] 

[Embodiment of the Invention] Hereafter, it explains based on the 
gestalt of the operation which shows the detail of this invention to a 
drawing. 

[0027] The sectional view where the sectional view where drawing 1 
thru/or drawing 4 start the operation gestalt of this invention, drawing 
1 meets the perspective view of the magnetometric sensor of the gestalt 
of this operation, and drawing 2 meets the A-A line of drawing 1 , and 
drawing 3 meet the B-B line of drawing 1 , and drawing 4 are the top 
views of a magnetic resistance element. 

[0028] With reference to drawing 1 thru/or drawing 4 , the magnetometric 
sensor 1 of the gestalt of this operation has the case 2 of a long mold, 
two or more magnetic-resistance-element 3 — , and the metal covering 4 
and the permanent magnet 5 for bias. 

[0029] A case 2 has a long picture configuration to the direction 
through which the magnetic card 6 as analyte passes in a rectangular 
cross or the direction (the array direction mentioned later) which 
intersects perpendicularly mostly. Two or more magnetic-resistance- 
element receipt slots 7 are established in the whole surface of a case 2, 
and receipt immobilization of the magnetic resistance element 3 is 
carried out in this receipt slot 7, respectively. The depth of this 
magnetic-resistance-element receipt slot 7 is made deeper than the 
component thickness of a magnetic resistance element 3. 



[0030] a case 2 — on the other hand, the permanent magnet receipt slot 
8 is established in a side, and receipt immobilization of the permanent 
magnet 5 single into this receipt slot 8 is carried out. 
[0031] The whole surface side of a case 2 is covered with the metal 
covering 4. Furthermore, two or more terminal pins 9 are transfixed to 
the case 2. 

[0032] As shown in drawing 4 , it has the magneto induction section 10 
inside, and the terminals 11 and 13 for 1/0 are connected to each of 
both ends of that magneto induction section 10 through a connection 
electrode, the middle terminal 12 is connected also to the electrode 
which makes middle connection, three terminals 11, 12, and 13 each 
position said both connection electrode in detection direction one side 
for every magnetic resistance element 3, and this magnetic resistance 
element 3 is 

[0033] If it explains in full detail, as the magneto induction section 
10 is shown in drawing 4 , it is prepared in the condition that the 
magnetic force sencors 14a and 14b of two trains carry out phase 
opposite, said terminals 11 and 12 are connected to the both ends of one 
magnetic force sencor 14a, respectively, said terminal 13 is connected 
to the end of magnetic force sencor 14b of another side, and said 
terminal 12 is connected to the other end of magnetic force sencor 14b 
of another side. 

[0034] And the lead terminals 16, 17, and 18 connected to each terminals 
11, 12, and 13 are connected to said terminal pin 9 prepared in the case 
2, respectively. 

[0035] this — this magnetometric sensor 1 — two or more magnetic 
resistance elements 3 — respectively — since — the detection output 
of the magnetic information from the magnetic card 6 as analyte is 
obtained according to an individual. 

[0036] In the above configuration, it has the description in the next 
configuration with the gestalt of this operation. That is, with the 
gestalt of this operation, two or more magnetic-resistance-element 
receipt slots 7 are shifted to predetermined spacing by ****** 2 train, 
and a location is alternately carried out in the direction which 
intersects perpendicularly to the direction over the magnetometric 
sensor 1 of a magnetic card 6 through which it passes, and they are 
established in it. And it sets alternately, and the magnetic-resistance- 
element receipt slot 7 of each train is formed so that a magnetic card 6 
may lap in the following relation in said direction which passes through 
the detection side top of a magnetometric sensor 1. 
[0037] that is, it is shown in drawing 1 and drawing 2 — as — the 



magnetic-resistance-element receipt slot 7 of each element array — said 
two or more magnetic resistance elements 3 by being alike, respectively 
and containing the magnetic resistance element 3 As opposed to each 
magneto induction section 10 and 10 two magnetic resistance elements 3 
and 3 in [ in / it is divided into two element arrays SI and S2, 
respectively that it is also at the magnetic resistance element of a 
predetermined number, and / each element arrays SI and S2 ] one element 
array SI — It considers as the array gestalt with which the magneto 
induction section 10 of the magnetic resistance element 3 in the element 
array S2 of another side laps in the direction (direction which the 
arrow head a in drawing 2 shows) in which it passes a magnetometric 
sensor 1 since a magnetic card 6 is detection of the magnetic pattern 15. 
[0038] Here, as drawing 4 shows a magnetic resistance element 1, the 
magneto induction section 10 is formed along said predetermined 
direction on the necessary substrate 19, and the field between the both- 
ends edge in said predetermined direction of a substrate 19 and each 
longitudinal direction both-ends edge of the magneto induction section 
10 is the non-[ magnetic ] influence field L. Moreover, the opposite 
distance of both the magneto induction section of the magnetic 
resistance element which adjoins each other in the predetermined 
direction [ in each element array ] is set below to the detection die 
length (that is, the die length of the range in which the magnetic 
pattern 15 is formed) of the magnetic card 6 as analyte. Here, the 
magneto induction section 10 shows a magneto induction field. 
[0039] two magnetic resistance elements [ in / moreover / one element 
array SI ] 3 and 3 — it considers as the array gestalt with which the 
magneto induction section 10 of the magnetic resistance element 3 in the 
element array S2 of another side laps in the direction which passes the 
magnetometric sensor 1 of a magnetic card 6 to each magneto induction 
section 10 and 10. 

[0040] Therefore, in the case of the magnetometric sensor 1 concerning 
the gestalt of this operation, a magnetic resistance element 3 adjoins 
each other in the predetermined direction, and two or more arrangement 
is carried out. Even if a big non-[ magnetic ] influence field is formed 
in the predetermined direction concerned of those non-[ magnetic ] 
influence fields and array spacing of the magnetic pattern 15 is changed 
by the magnetic-card 6 side To the magneto induction section 10 of each 
of two magnetic resistance elements in one element array according to 
the array gestalt with which the magneto induction section 10 of the 
magnetic resistance element in the element array of another side laps to 
the passage direction of said magnetic card 6 In the whole breadth range 



through which the magnetic pattern 15 of a magnetic card 6 passes, since 
there is no field which cannot detect the magnetic pattern 15, the 
magnetic pattern 15 is detectable with a certainly sufficient precision. 
It seems that neither the fall of a detection output nor the fall of 
detection sensibility is caused even when field L' with which each train 
SI and the magneto induction section 10 between S2 lap especially is on 
a detection pattern. 

[0041] Moreover, since said each element arrays SI and S2 are 
predetermined ^^^^^^ carried out to said passage direction of a magnetic 
card 6 and are prepared, it is lost that the cross talk with which the 
magnetic resistance element 3 of each element arrays SI and S2 detects 
analyte to coincidence occurs, and detection of the magnetic pattern 15 
can be ensured. 

[0042] This invention is not limited to an above-mentioned operation 
gestalt, and can consider various application and deformation. 
[0043] (1) In the case of the above-mentioned operation gestalt, the 
magnetic-resistance-element receipt slot was an individual receipt slot 
which contains each of each magnetic resistance element according to an 
individual, but The common receipt slot 20 which carries out the common 
receipt of two or more magnetic resistance elements 3 which constitute 
one element array as drawing 5 shows. The common receipt slot 21 which 
carries out the common receipt of each makes a longitudinal direction 
carry out a predetermined distance location gap, and is established in 
it. two or more magnetic resistance elements 3 which constitute the 
element array of said another side — said each common receipt slots 20 
and 21 — respectively — alike — the magnetic resistance element 3 of 
each of said element arrays SI and S2 — each may be contained. In this 
case, while having contained so that a magnetic resistance element 3 may 
contact mutually [ ****** things do not have a spacer etc. and ] in each 
element arrays SI and S2 Because the common receipt slots 20 and 21 are 
carrying out the predetermined distance location gap by the longitudinal 
direction The magneto induction section 10 which serves as a magneto 
induction field of the magnetic resistance element 3 of an element array 

51 in the passage direction in case analyte moves in the direction of 
arrow-head a and the magnetometric sensor 1 is passed for magnetic 
detection, Since the magneto induction section 10 used as the magneto 
induction field of the magnetic resistance element 3 of an element array 

52 laps, the field which cannot carry out magnetic detection in the 
passage field of the analyte in the direction in which the magnetic 
resistance element 3 is arranged is lost, and can improve [ precision ] 
magnetic detection. 



[0044] (2) In the case of the above-mentioned operation gestalt, for the 
case of a magnetometric sensor to serve as a long picture, but what is 
necessary is just the case which does not need to be limited to this and 
can contain a magnetic resistance element. 

[0045] (3) Although a magnetic resistance element is arranged in the 
direction which intersects perpendicularly to the passage direction of 
analyte in the case of an above-mentioned operation gestalt and the 
element array is constituted, it may cross at the predetermined include 
angle which the need that the direction of the element array intersects 
perpendicularly to the passage direction of analyte does not not 
necessarily have, and becomes slanting to the passage direction of 
analyte. 

[0046] (4) In the case of the above-mentioned operation gestalt, it is 
the gestalt by which one magnetic resistance element is contained in one 
magnetic-resistance-element receipt slot, but you may make it make one 
magnetic-resistance-element receipt slot 22 contain two or more 
magnetic-resistance-element 3 — , as there is not necessarily no need of 
making one magnetic-resistance-element receipt slot containing one 
magnetic resistance element, for example, drawing 6 shows. In this case, 
a spacer is made for a list to intervene between the ^^^^^^ magnetic 
resistance elements 3 in the same element array between an element array 
SI and S2. 

[0047] (5) In the case of an above-mentioned operation gestalt, the 
magneto induction section 10 of each magnetic resistance element 3 used 
for the above-mentioned magnetometric sensor 1 For example, although 
what installed in the longitudinal direction side by side where series 
connection of two or more unit magnetic force sencors j is carried out, 
constituted the magnetosensitive objects 14a and 14b, separated the pair 
of these magnetosensitive objects 14a and 14b, and formed predetermined 
spacing for it on the substrate 17 mutually forward and backward further 
was shown as drawing 4 showed The magnetic resistance element 
constituted so that a magnetosensitive object might become width with 1 
relation is sufficient. 

[0048] (6) In the case of the above-mentioned operation gestalt, the 
magnetic card was shown as analyte, but it may not be limited to a 
magnetic card and a stick-like magnetic-recording medium etc. may be 
used. 

[0049] (7) It is not necessary to necessarily set up the opposite 
distance of both the magneto induction section of the magnetic 
resistance element which adjoins each other in the predetermined 
direction [ in each element array ] in this way, and with an above- 



mentioned operation gestalt, although [ distance ] set below to the 
detection die length of the magnetic card 6 as analyte, also when the 
opposite distance is longer than the detection die length of analyte, it 
is included in the invention in this application. 
[0050] 

[Effect of the Invention] Even if there are a metaphor and array 
modification of a magnetic pattern since non-detecting area is lost 
according to this invention as explained above, magnetic pattern 
detection sensibility is raised and reading of the MAG becomes possible 
in all the range of the detection range. Moreover, a cross talk can be 
prevented from generating. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view of the magnetometric sensor concerning 
the operation gestalt of this invention 

[Drawing 2] The sectional view which meets the A-A line of drawing 1 

[Drawing 3] The sectional view which meets the B-B line of drawing 1 

[Drawing 4] The top view of a magnetic resistance element 

[Drawing 5] The top view of the important section of the magnetometric 

sensor concerning other operation gestalten of this invention 

[Drawing 6] The top view of the important section of the magnetometric 

sensor concerning other operation gestalten of this invention 

[Drawing 7] Drawing showing the relation between a magnetic card and the 

conventional magnetometric sensor 

[Description of Notations] 

1 Magnetometric Sensor 

3 Magnetic Resistance Element 



6 Magnetic Card (Analyte) 

10 Magneto Induction Section (Magneto Induction Field) 
15 Magnetic Pattern 
SI, S2 Element array 
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ncom.mMiAmT-^ti^'tifjmm^tix t ^§ . ^ t ^ 

-^ft^ii 1 izMmcom%-^y^, 
[ ftjRii 5 ] It 1 ^> 4 ■^■ftiMzimiomM 

•^y-^i,zt5\,^x. 

mtm^mx'mM&mm^mm^tihjji^ t mumm 
m^^-thnrnxchh. ^t^nrnt^^m^'ty^. 

[00 0 1 ] 

izm'ti>. 

[0002] 

mM'i^y^nzx 'om^^tih^^m^i^tLx<7)mM 
[0 0 0 3] jSM;^'-b'6{i. m7 i/zm^tfzhcoiza 



yi 5{i. mM;4'-F6tclB$iStL^T-^tc^J£t- 

[0004] ^m-b >-->?- 1 {i. iHi t < -tcom^mcoM:^ 
ij^fiUzm-oxmmM^^-^^-y 1 5 ^mM'^mt,zms.L 

[0 00 5] am;^7-K6j&\ l2|760^E|3a:^r[fi]t#l6 

LT^M-fey-ritctiiSL. ^c7)m^m±.^mm'tht 

^M-fei^-9-lt?)#a^tiiS^3-€-^xm{i. mm 

K 6 1 5 ^ti^fixl^zmMzmMM 

jet. -ei^MMiSjtstc^jsLT^ii^snffi^j^m^j-r^o a 

[0 00 6] <li50j;d^^;^?-K6ici3(tSffl'=?iO^ 

^y'^^—yi 5t. mM,-^y^iizi5{f:i>m^com^ 
V 6 izm%^ -i^-yiB mmxtm^ ^xt v ^ ^ ^ - ^ 
[0007] o ^ffl^tciov-^Tti:. m-^dmmm. 

r^9~y\ 3hm%-^y^\\>zii\'yhmmmm'^3>h 

M%^'^9-y\ '5^^m,zWmtl>:L}:.jfX%ts:<t£ 
[0008] '^iT\ *SimglAii. ^C7) J; 3 \,zmM.n 

^~y(rmwm0^'S.^ixfz)L LTij. 

ySrlillfc«?aT'§ l>?SM-fe V-9-^f#W¥5 - 3 3 2 7 

[0 00 9] ^oiKM-fe ^-^f « . mix^'tX'biz^ 
-X20^^^Bh=5rl.-ffi<^tti*gp#jfilc. ^Sffl^-'^r- 
X2i:|5l^rfS]t;:ffi3*?i2 0Srfa(t. ^cr>Wm2Q\,zm. 

[0 0 1 0] 1^0-^3 #1®^*t;«^3, 3 

t:i*5(t-i)mM®J£g|Il 0. 1 Qn±<^f^mti^. WM)-^'^ 

~y\ 5<^mi:.'om<t£h^o\,zmfh^}LX\ Tm< 
y^m&'th ^ i: t)mmx% h . 

[0011] 

{±. ±mm%^y^<7)^0:^m^fziih. ^i^izm^^m 

[0012] iimM-^y^ 1 icffiffl§tLi.#mmstii 
igT3c7)i8^>sj[Egiii o{4. ii4-cs^-rj;a 

mz3mLxmm.mni4a, i4bSr«)SL, 

^ commmi 1 4 a , 1 4 b , mmz^\ ^zm 
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[00 13] L^^L^-^^h. m4iz^-txdi,z. 
[0014] ^cr)tz^^ .z<7-m%mmT3^±imM. 

m-f 3 C^MM^lSliiWMl^ ( 19J^{f 12 5^^ mg^iO* 

tcxm-mzj^n^^mM^r^mmmmH m7^m.) mm 

■^titztlzy^^. 

[0015] —Jj. aM^- \^6c7MM^^^~y 1 5« 

gi5 1 0 t,ziEM-t& mmiiMi}^ iiiE^ Li I ■^mM&mt,z-t 

[00 16] ^^c, iiOiim-by-tfO*-^. ^Mffifil* 

~:?mmmmz4-t(:>ti^^^h^^i^t3:xh~^ii^^ 

[00 17] Lfc^-^'-^T. ^M-fe^-iftciJV^ 
rJ' — y <7)iE?iJ^H:*^'a5 T , ^° ^ — Vl^fflSS ^ 

[00 18] 

[iSM^ftfi*^^5t*^c7)#f5] ^^Hj^a, mw^9~y 
m^zr^^-y-cmmcom^mmmi^^nmLtzm^m^ . m 

mizt5ifi>msmtm^izM LxmtmmmimM-t^ 
ij\^x-mMmf^m.m'¥m^zm^^mnmmt ^tix^^ 

[0019] :^^mizx h t . mmi^<^m&yfmx'-r 

^ti^'ti(7)mMmmmit. mmf^(^mmrt^ij\^izii 

tmT(7)mm:tj\^x'mmi^ti^m^'t^^mmtm%m}^ 



mt^^^^tixh. ^comM^^i^—yi^^x'^ l 

[0020] t.fz. mm^m^m^mtm.^-y5mznL 
xmrnm-f^^ixxWi^^fix^^h-b^^. 

mmmMi'fmmzmkw.^m.m-^^^x h-9t)^ 

mmz'ff olh ifiX% hX.d\,zti:h. 

[002 1 ] L< ti. wiim^mi^m 

xh K) . mm-mm^m)-u^zi5{f^^m.mmum 

wsMi^m^criMi^-t^ijmizts^^xm -^i,zm^i>m.nm 
[0022] icom-^. m^n^^nxh^ itx\ » 
w ^^—y^r^mizmtax^ ^ <^xh o ^^^tp- ^ . «m 

[0023] ii^wm. Mt L< {±. m%imm-<zy^i± 
mm-^mmcrm^mm^^ti^tiimmizum-t^ 
i>zmm^mi'n(^m^mm'7-^ti^'tit^iRm^tix v ^ 

[0024] *^0B{i. nt L< t±. HfrlBiSM-fey-tfJi 
^ix^ixtcMiB#«^^ij£7)ilMSm«^'?-tLm*^« 

[0025] :^mmit. Mt L< {±. HfriB«^?lJT'l^ 

•I) o 

[0026] 

mm(nimmzM'^\-^x%^mfh . 
[ 0 0 2 7 ] la 1 L04{i:, ^wmmmmxz\^, 

0. laiid. -^mr>wm.<ms^^y^<^m^. 02 

HlOA-A^tfn'dllrMEI. H3(i;. HIOB- 

B mzf^ 0 mmm . hi 4 {i . mM,&tm^cr>^mmxh 

[0028]iai^cV^LI2l4 ^#B3 1 T . 3|s||Jfiom^ 

ioi^-ir y-tf 1 {±. ^Rmco^~x 2 1 . mm<^mm. 

[0029] ^-X 2 {±, l^it^fth LTiO^m;^'- K 6 
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[0030] r~:^2ff)immut^xm?Eifmi^8i}i 
[00 3 1] ir~x2(7)—m\mt. ■^mm^j^-4Tm 

[0 0 3 2] ^cD^^in;«^3{i. mAiz^-tXo 

iz. i^mzm^mms^i o^wt, -tc^^MSjEgp i o 
com^^ti^mzmmmm^irLXAUf.jjmio^'f i 

1,13 s ti . mmmmmmm ^ ^rmm-t ^ m 
mi^z i, fprs^^f- 1 2 ^x. # 3 ^iscds^ 1 1 , i 

2,13 ti-m^tm^f- 3 mcom^-^\^t^mizimmf 

[0033] mm-th k . ffiMiSjtBSEl Oi±. m4 IZ^ 

-Ti^t. 2^lj£0iSagP14 a, 14b>&iffl^[ti-ri>:|^ 
^•C^ft^>iX/ii><0T-S)-5T. — :^r«OiSagE 1 4 a tfOM 

3rat:«tiris^i 1 , 1 2//^nmtsgc$#x. mjj(^ 
mmM 14b o-s^t{iifriS5S^ 1 3 ^i^tigg^ih,. fin:^ 

cOiB^gP 14b <7)imizi±mtSMf- 1 2 //JfiES^iT V ^ 

[0 0 34] ^LT. 1 . 12. 13tSil§ 

ixl. y - KSS^ 1 6 , 17, 1 8{i. ^-X2iC^ft'?> 

[0 0 3 5] HtlizX-yX. ^O^-fey-^" 1 Ji. Mm. 

V 6'ij^i:^cr)mM.mmcom.^lii:^^Hmf\t,zn(:>ti.^ Xoiz 

[0036] micr,mmzts\,^x . ^mmmmTn. 

li. mm(7)mMi&tmi'mim7 m^^~v scorn 
M-fe y-tf 1 i,zM^i^Mm-ri>iT\^izM Lxm.is.-t^iT\^ 
i>zmm^m'^tzx x 2 m t-r ^ § tLx^f-^mz&.mm^ 

t£h^o^zm^i^ivz.\^h. 

[00 3 7] ~tt£ir>^. m\iiXUm2\,Z5r<tX^\>Z. 

'^?>ifm^^f\.X\^hZh\.zi.'0 . mwm.<rm^mL 
3 {i . -tn^iiBf ^to^SSi;*^ -C' %>-oX2-r> 
<nn=f^n s 1 , s 2 i,z-^vt ^S^^iJ SI, s 2 

3 , 3 ^nm^oEimjSjtGSP 10. \(^\izn\^x. mi 

<^«^ ?ij s 2 i^za \'rhmmmm'^ 3 toKMcsp 1 o 

>'-9-l Sriiii-r-^^rrS] (IIl2tCt3(t'l.5^ePac7)^-r^r 



^) \,zi5\\xw-£h'mmm)i^ixx\-^^ . 

[0038] .r iT\ MMSKfR^ 1 ii, ia4-r-^-r J; 

otc. m^os^i 9 ±taM®jegp 1 0 ;&i|riiaF;f^ 

#«-??[J {Hizi5uxm&j\^t<zi5\^xm'0-^o mMMM 

fLTV»-g.ffiH<7);S§ ) ];j.TlziS.jS.^KX\'-^l . ZZX\ 

[0039] ^(^otx\ —ijcomi^ms 1 t^Bft-^^ 
oi,zMLx. mijcr)m^ns2i>zi5if^mm&im^3 

(^^mM&m 1 0 tm^:^ - F 6 c^^-t :y-tf 1 Sriiai! 

[0040] L7t;i)^'5-c, :$^m&mmi>zi^?>mM-ty 

-9-10*^. ^»MS^n:*^33?)^Bff^^rl^^I^:Pi9^■:>Ta 

-V6 rnxmrn^ ^° ^ - > 1 5 coiSMrBiPg:^^^s s tix 

oam,iJEgp 1 0 tc*f LT . m:hcom^mi^zinf:^mM 
mm^<^m%mmm 1 0 j&smieiiM^- f s <7)mm^ 

1 5 ^TmAzmm.^<wm:% h . # 

MSI, S 2 ra^O?lfl,iSjSJgg 1 0 7!)i'*^l.ffl^L' 

[004 1] ±fz. IfiB^iR^^iJ s 1 , s 2 if^ii- 

nmz-^m.w:^wm-h';^7.v-^ff^'^-thx.oti: 

[0042] :^mmi±. ±M<ommmmizm^^tL^ i> 

[0043] (1 )±M(DmmmcDi^-^. ji^SlS-? 
mmmii^mmMtmi'^fi^'fi^mwnzmm-t^mm 

m^3^fL^tL^i^mmm-^i^mmim2 1 ttf^m- 
i3[^i>zpmsBmiiLm.'fti^-^xm'r^tixi5K). IuIb* 
^^aiRSfts 20,21 ^ti^tit,zmsi^m^n s 1 , s 

iv^ ^0%^. #S^^?iJS 1 , S 2l;r*JV^TMmS*n; 
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b . mi^n s 2 i^a^ffiffiis^ 3 (^mm^mmm t s 

[0044] ( 2 ) ±KEiO5iJfi0P,fo^-n-, MM-^ y^(n 

[0045] ( 3 ) ±KEc^llJfiff^ffi,fO^^, 

[0046] ( 4 ) J:^<7)|IMff^S«0«-^. 1 OOlimffi 

H 6 T-^-r J: a . 1 ^Ol^^fiL*^ JiXI*l« 2 2 t^H 

ScO^MffiiiL*^^ 3 ■ ■ ■ ^ IR*I*I § -it ^ J; d L T i V ^ . 

iiOJ*-^. *-??(jsi, S2^, Mt/tc. |Bll::.*-?^?iJt 

[0047] ( 5 ) JiiEo||Jt?F^ffi««-^, ilBl^m^r 

>-9-i ^cfllfflS^^-&^^lMS^JL^l^3c7)^lM^s^sgl5l o 
^msmm \^fz'i^mx:is:^-H^\,z^m^xwmi^ 1 4 

a, 1 4 bSrfflfiJcL, §^.t2^0iS{l#;l 4 a, 14b 

to— MS:. Hirf*t:SVHcFJfSrai5B§:|SBTT*^l 7±t 
^1. J; ^ L/^iSmDi«-?T-i.^c\ 



[0048] (6 ) }M.<n'mmm<^^^ . w&mh l 

[0049] (7 ) iM^omimmx'ii. ^mi^mHiz 

n^^xmi^ijiiiUzfix^xmKi-^d m^&mm^c^mm.% 

[0050] 

m^S-t/^h-^xij^ mw^^—yi^^m^i'Siihihtt^ 

[01 ] ^mmcommmmizi^^mm-^y^crMnm 
[02] micoA-Amijzmommm 

[03] 0 1 B - B d iTH0 

[04 ] m^mmi^co'fmm 

[05] ^?mc'mc'mtmmizi^i>mM-^y^c7m^ 

<7)TH0 

[07] ^M;^'-^■t^fl£*o^■fe>'^f 

0 

1 JS^-fe^-t^ 

3 ^MffiKS^ 

1 0 m^mmm ( ssi^jsnitti ) 

1 5 JlM^^^->- 
S 1 , S 2 ?(J 



[02] 
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(51) Int. CI. V mmt^ FI (##) 

G 1 1 B 5/39 G 0 6 K 19/00 B 5 D 0 5 4 

F^^— 2C005 HA24 JA03 KA15 LB18 

2G017 AAOl AB07 AD55 AD56 
5B035 BA03 BB02 

5B058 CA31 KA24 

5D034 BA02 BB02 BB05 BBll CA05 
5D054 AA06 AAIO AB15 BB35 BB54 



